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Outline

• Networks: Locations and Design

• Network design strategy and issues

• Applications of soil moisture estimates



Soil Monitoring Moisture Networks in Canada



Alberta 

DroughtNet

Walker, B.D. and A.E. Howard, 2003.

Existing Network:

2003 – Present.

•Full meteorological station at 

each site

•Delta T Theta Probes 

•Sampling at 5, 20, 50, and 

100cm



Ontario and Saskatchewan Paired Soil 
Moisture Networks

• Two soil moisture monitoring networks 60X60 

km resolution

• Sampling at 5, 20 and 50cm depths

• Temporal Frequency : 

Hourly

• Variables Observed:

Soil temperature

Soil Moisture

Precipitation









• Purpose of network?

• Issues for design of satellite validation 

networks

Design Challenges



Development of Paired Soil Moisture Sampling Networks 

for Satellite and Model Validation

How Many 

Sensors? 



How representative are the 

network measurements compared 

to field conditions?



Impact of Sensor Orientation? 
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Impact of Land-use Practices:

Tillage 



Difference in Mean Volumetric Water Content in Tilled and Non-Tilled Soils Over Time
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Difference in the Coefficient of Variation for Volumetric Water Content 

in Tilled and Non-Tilled Soils Over Time
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Impacts of Land-

use Practices:

Tillage 



Impact of crop cover on mean soil 

moisture and variability



Applications of Soil Moisture 

Monitoring Networks

• Controls on soil moisture variability

• Evaluation of remote sensing soil moisture 

products 

• Evaluation of data assimilation products and 

methods



Soil Moisture and Variability Time Series

5cm

20cm

50cm



Controls on soil 
moisture 
variability in 
Alberta.  
Correlation of 
physical 
processes to the 
first Principal 
Component  
(47% of 
variability) for the 
Alberta Drought 
Monitoring 
Network and 
CLASS





Validation of Soil Moisture Estimate from 

Microwave Brightness Temperatures



Correlations of satellite derived soil moisture to 

network observations



Improving soil moisture retrievals of the LPRM through 

parameter adjustment



Use of Network data for evaluation 

of data assimilation approaches



RADARSAT-2 Validation 
Field Campaign near 
Saskatoon,  
Saskatchewan, July, 2008   

Sampling Data Set:

•vegetation cover, water 
content, height and 
density.  

•Surface roughness

• soil properties 

• 6000+ observations of 
surface soil moisture and 
temperature were 
obtained over a 20x20km 
region.



• Time: May-June 2010

• Locations: Boreal Forest and 
Agricultural Regions of 
Saskatchewan

• Support: NSERC (~500K), 
Environment Canada in kind 
contributions

• Ground Support: Nested monitoring 
networks and BERMS; vegetation 
and soil moisture measurement 
teams

• Aircraft Support: Environment 
Canada (Anne Walker)  

Canadian SMOS Validation Campaign 

2010




